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1.0 SUMMARY 

A mobile air monitoring unit (MAMU #2) from the Air Resources Branch 
conducted an air quality survey in Fort Frances in July 1985. The survey 
objective was to measure total reduced sulphur (TRS) and organic compounds 
near the Boise-Cascade (Can.) kraft pulp and paper mill, and near the secondary 
treatment system (lagoon) for liquid effluent from that mill. This survey 
provided data for comparison with a similar study conducted in 1983. 

Air samples within the fenced boundary of the lagoon with the sampling 
probe at normal height (5 metres) resulted in the Provisional guideline of 27 ppb 
TRS (i-hour average) being exceeded during 5 of the 7 periods. Within 2 metres 
of the lagoon surface the TRS concentrations were usually 2-3 times higher, and 
the Provisional Guideline was exceeded during each of the 6 periods. The 
maximum i-hour average concentration was 269 ppb. In general the TRS results 
were highly similar to the 1983 TRS results. None of the organic compounds 
measured by gas chromatography exceeded or approached any of their i-hour 
standards or guidelines. The largest concentrations measured were those of 1- 
isopropyl-4-methylbenzene (p— cymene), which was not measured during a 
previous survey (1983) by a less sensitive gas chromatography system. 

As in the 1983 study, residential areas immediately downwind of the lagoon 
usually had TRS concentrations roughly 30% of the lagoon values. The 
Provisional Guideline was exceeded during 4 of the 11 monitoring periods and the 
maximum J -hour average was 56 ppb. The organic compounds concentrations 
were essentially the same as on the lagoon property, except for trichloromethane 
which only reached 5-10% of the lagoon values, and p-cymene which reached 10- 
20% of the lagoon values. 

In the area of the kraft pulp mill the TRS provisional guideline was 
exceeded during 5 of the 7 monitoring periods. The maximum i-hour average 
was 149 ppb. The organic compounds were present at levels comparable to the 
1983 study; none of the i-hour standards or guidelines were exceeded or 
approached. P-cymene levels were similar to those on the lagoon property. 
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2.0 INTRODUCTION 

As requested by the Northwestern Region, the Monitoring and 
Instrumentation Development Unit of the Air Resources Branch conducted an air 
quality survey in Fort Frances during July 1985. The purpose of the study was to 
measure the total reduced sulphur (TRS) and organic compounds in the vicinity of 
two sources: the Boise-Cascade (Can.) kraft pulp mill, and the secondary 
treatment system (lagoon) for liquid effluent from that mill. This was a follow- 
up survey to the more intensive study carried out in September 1983. 

A mobile air monitoring unit (MAMU #2) was used mainly to measure TRS 
and meteorological parameters, and perform gas chromatographic (GC) analyses 
for the organic compounds. 

3.0 MAMU #2 and SURVEY STRATEGY 

The MAMU #2 contained analyzers for monitoring of TRS, sulphur dioxide 
(S0 2 ), carbon monoxide (CO), nitrogen oxides (NO x ), ozone (OJ, and the 
methane (CH 4 ) and non-methane components of total hydrocarbons (THC). TRS 
measurements were made by a fluorescent S0 2 analyzer in conjunction with a 
high temperature (900°C) TRS-to-S0 2 converter. Each morning during the 
survey the TRS measuring system was calibrated with a mixture containing 0.245 
ppm hydrogen sulphide (H 2 S) in zero air. 

The MAMU #2 was outfitted with a gas chromatograph (Hewlett Packard 
5880A) coupled to an organic preconcentrator of our own design. Ambient air 
was drawn at 100 ml/min through a 9 mm O.D glass cartridge containing 
adsorbents Florisil, Molecular Sieve 13x and Spherocarb. GC sampling periods 
were usually 30 minutes so that the data could be directly compared to Ministry 
standards and guidelines. Contaminants trapped by the adsorbents were 
thermally desorbed, prefocused and injected on the head of the GC columns. The 
sample was then analyzed in the two 25-metre cross-linked columns, SE-54 and 
OV-1, and two standard, flame-ionization detectors. Compounds detectable by 
the GC preconcentrator system included alkanes, alkenes, aromatics and 
chlorinated hydrocarbons. Typical detection limits were in the 0.1-1.0 ug/m 
range. 

Ambient temperature, wind speed and wind direction are important 
meteorological parameters that were monitored continuously during the survey 
periods. 
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Daily monitoring strategy was based on the following: (1) meteorology - 
primarily wind speed and direction, (2) plume presence, (3) status of specific 
tasks to date. All days of significant monitoring periods were ended with brief 
periods of background monitoring, well removed from any of the sources, as a 
quick check of proper instrument operation. 

The secondary treatment system (lagoon) located at 8th Street and 
Cornwall Avenue, Fort Frances, was the top priority for this survey. When winds 
were northerly, monitoring was conducted at the lagoon and residential areas to 
the south. 

The Boise-Cascade (Can.) kraft pulp mill was the other source of interest 
for this survey. Monitoring was usually performed during periods of southerly or 
westerly winds, to allow comparison with the results from the fixed monitoring 
stations located north and east of the mill. 

4.0 RESULTS 

The results of the study are summarized in Tables 1-3 (pages 8-11), and 
represent downwind measurements in the sense that every attempt was made to 
be in the plume impingement zone. The locations of all monitoring sites, as 
numbered in Tables 1 and 2, are shown in Figure 1. The entire set of GC results 
is included in Appendix 1. Appendix 2 contains time-concentration plots for 
several parameters, including TRS, during most of the monitoring periods. 

The Provisional Guideline for point-of-impingement concentrations of TRS 

(i-hour average) from a kraft pulp mill is 40 ug/m , expressed as hydrogen 

sulphide. The TRS analyzer in MAMU #2 measures concentration in terms of 

parts per million (ppm), by volume. For this report the Provisional Guideline of 

3 
40 ug/m was converted to ppm units of hydrogen sulphide, 0.027 ppm (27 ppb). 

4.1 Lagoon 

4.1.1 Total Reduced Sulphur 

i 

As shown in Table 1, within the fenced boundary of the lagoon there 
were 7 monitoring periods when the normal sampling probe was used (see 
footnote 2, Table 1). The Provisional Guideline of 27 ppb for 1-hour 
average was exceeded during 5 of the 7 periods. The maximum 1-hour 
average concentration was 151 ppb. When the funnel and sampling hose 
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were used to monitor within 2 metres of the lagoon surface the 
concentrations were usually 2-3 times higher, the Provisional Guideline was 
exceeded during each period, and the maximum i-hour average 
concentrations was 269 ppb. The maximum level (269 ppb) occurred during 
a period of dewatering lagoon #2 (into lagoon #1) in preparation for annual 
dredging of the lagoons. 

In the residential area near the lagoon there were 11 monitoring 
periods, of which 4 periods exceeded 27 ppb (i-hour ave.). The maximum 
i-hour average concentration was 56 ppb. 

In general the TRS results were highly similar to the 1983 results, in 
both the lagoon area and the residential area. 

4.1.2 Gas Chromatography Results 

The GC results are summarized in Table 3. Near the lagoon or 
whenever the total hydrocarbons analyzer showed relatively higher levels 
of hydrocarbons (greater than 3 ppm), the sampling period for the GC 
system was usually limited to 30 minutes or less. That lessened the 
probability of overloading the GC column and missing or mis-identifying 
some of the contaminants. For other periods the GC sampling time was 

usually 1 hour. The detection limits for all compounds were less than 1 

3 3 

ug/m , except for some chlorinated organics which were between 1 ug/m 

3 

and 5 ug/m . In several ways the GC system was more sensitive and 

sophisticated than during the previous survey (1983). 

In comparison with the results of 1983 there is no significant change 
in the concentrations of the first 15 compounds listed in Table 3. None of 
the concentrations exceeded or approached any applicable Ontario 
standards or guidelines. 

The improved GC system was able to detect l-isopropyl-4- 
methylbenzene (P-cymene) in concentrations higher than those of any other 
compound detected in the study. This organic is one of the minor products 
of the wood pulp sulphite process and probably results as a break-down 
product of terpenes that are present in the wood. Since p-cymene has no 
Ontario standard or guideline and was not monitored in the 1983 study, the 
magnitude of the concentration can not be commented upon. 
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The bottom section of Table 3 summarizes the results into several 
classes of hydrocarbons. In general, the use of a funnel and sampling hose 
to sample within 2 metres of the lagoon surface doubled the concentrations 
obtained at the normal probe position (footnote, Table "0. 

In the residential area near the lagoon the concentrations of the first 
15 compounds in Table 3 were effectively the same as on the lagoon 
property, except for trichloromethane which only reached 5-10% of the 
lagoon area values. P-cymene was found in the residential area also, but 
only at 10-20% of the levels found on the lagoon property. In general the 
chlorinated organics and the aromatics (benzene, toluene, xylenes and their 
derivatives) were much lower in the residential area while the alkanes and 
alkenes were roughly unchanged from the lagoon area concentrations. In 
comparison with the results of 1983 there is no significant change in the 
concentrations of the first 15 compounds listed in Table 3. 

4.2 Kraft Pulp Mill 

4.2.1 Total Reduced Sulphur 

As Table 2 shows, 5 out of 7 monitoring periods near the pulp mill 
included i-hour periods when the TRS average concentration exceeded the 
Provisional guideline of 27 ppb. The largest f-hour average was 149 ppb, 
and a search of the maximum readings (1 -minute average) printed in the 
statistics section for each periods' results (Appendix 1) showed that every 
monitoring period reached a concentration of 39 ppb or greater. The 
largest maximum reading was 511 ppb. 

There was no attempt made to determine a relationship between TRS 
concentration and distance from the kraft mill. 

4.2.2 Gas Chromatography Results 

The GO results shown in Table 3 for the kraft mill area showed no 
significant differences from the 1983 study results that couldn't be 
explained by a more sensitive and sophisticated GC system for 1985. None 
of the i-hour standards or guidelines were exceeded or approached. 

P-cymene was detected in amounts similar to those on the lagoon 
property. The chlorinated organics were lower near the kraft mill than in 
the lagoon area, but the alkanes, alkenes and aromatics were greater than 
in the lagoon area, which may represent vehicle emissions from the heavv 
equipment and trucks in the kraft mill area. 
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5.0 DISCUSSION 

This was a follow-up survey to check some results of the 1983 study and 
provide current data on problems of much public concern. To compare results 
from the two studies one must keep in mind two of the changes made in the 
instrumentation since the 1983 study. The total reduced sulphur analyzer now 
uses a modified TRS-to-S0 2 converter that achieves approximately 95% 
conversion efficiencies for all of the sulphur compounds found in the 1983 
survey. That includes dimethyl disulphide (DMDS), the major sulphide component 
in the lagoon emissions (1983 survey), for which the analyzer response is doubled 
due to the extra sulphur atom in each molecule (compared to the other TRS 
compounds). If the composite TRS results from the 1983 survey are adjusted to 
include a double contribution from DMDS, then the adjusted 1983 TRS results are 
quite similar to the current TRS results in the lagoon area and the adjacent 
residential area. 

The other change to consider, when comparing the GC results for the two 
surveys, is the improved sensitivity and sophisication of the GC system. The 
1985 GC system detected many of the compounds more often, but the levels 
detected (in general) compared closely with the 1983 levels (on the fewer 
occasions when they were detected). The improved system allowed p-cymene to 
be detected but the significance of the levels is unknown. One problem with our 
using a Nafion membrane dryer to remove water vapour from the air samples 
entering the GC is that several of the monoterpene compounds naturally emitted 
by vegetation are rearranged by the dryer into other compounds, with p-cymene 
being the largest product of the rearranging. For this reason the p-cymene 
concentrations reported herein are upper limits and the actual ambient 
concentrations are probably somewhat less. It should be noted that p-cymene 
was detected in a previous MOE sample (July, 1980) of the dry foam and effluent 
from the Fort Frances Boise-Cascade lagoon as one of the major organic 
compounds present. That situation apears to be unchanged. 

In the area near the kraft pulp mill, there were 3 periods when monitoring 
occurred adjacent to 1 of the 2 regional fixed monitoring stations. The charted 
record of the region's TRS analyzers showed profiles nearly identical to those of 
the MAMU #2 TRS analyzer on those 3 occasions. As expected, however, the 
magnitudes (concentrations) did not agree. For 2 of the periods (sites 20, 21) the 
MAMU #2 detected 1-hour averages of 9.3 ppb while the region's analyzers 
detected 6.3 ppb in each case. That 68% response level for the region's 
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analyzers was probably due to their use of the original - equipment low 
temperature (300 C) TRS converter, which has been shown to be adequate for 
hydrogen sulphide but not for the other reduced sulphur compounds found near 
the kraft pulp mill. The TRS converter (900°C) used in MAMU #2 is 95% 
efficient for all of those reduced sulphur compounds, including methyl 
mercaptan, the major component in the kraft mill area during the 1983 survey. 
In light of these facts the 68% relative response seems appropriate. For the 
third period (site 25) the region's analyzer gave 29 pb for the 1-hour average 
compared to 25 ppb for MAMU #2, a relative response of 116%. If the impinging 
plume was mainly hydrogen sulphide on this occasion, then the analyzers would 
give roughly equivalent responses and the fairly small difference (4 ppb; 16%) is 
acceptable for two (slightly) separated analyzers within a plume of unknown size 
and homogeneity. It is expected that the region will replace the original TRS 
converter (300°C) with a high temperature (900°C) converter in the near future. 
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TABLE 1 

Fort Frances Survey July 1985 Total Reduced Sulphur (ppm) 

Source: Boise Cascade Lagoon 



Site 



Location 



Time Period 



Maximum Period 
i-hour Arith. 
Average Mean 



Comments' 



1-L 


N end Lagoon #2 


06-July-85 
13:14-15:17 


0.046 
0.087 


0.068 


normal probe 
funnel used 


2-L 


NW corner Lagoon #2 


07-July-85 
11:27-13:21 


0.086 


0.052 




3-L 


Road between Lagoons 
#1, #2. 40m from 
Send 


07-July-85 
13:34-14:06 


0.007 


0.007 




4-L 


Between Lagoons 
#1, #2 at Send 


07-July-85 
14:12-14:58 


0.126 


0.109 


Funnel 


5 


Eighth St., S of 
Lagoon #2 


08-July-85 
10:34-12:44 


0.028 


0.020 




6-L 


SE corner Lagoon #3 


08-July-85 
12:59-15:05 


0.024 
0.066 


0.036 


normal probe 
funnel used 


7 


Cornwall Av. at 
Eighth St. 


08-July-85 
15:18-16:27 


0.003 


0.003 




8 


Eighth St., S of 
Lagoon #2 


09-July-85 
12:15-15:10 


0.056 


0.040 




9 


1051 Walker Ave. 


09-July-85 
15:35-16:07 


0.009 


0.009 




10 


Fifth St., 200m 
E of RR tracks 


10-July-85 
10:05-11:07 


0.005 


0.004 




11 


210 Sixth St. 


10-July-85 
11:37-12:00 


- 


0.003 




12 


1046 Cornwall Ave. 


10-July-85 
12:17-13:19 


0.018 


0.016 




13 


Eighth St., S of 
Lagoon #1 


10-July-85 
13:^4-14:41 


0.028 


0.026 




14-L 


SW corner of 
Lagoon #1 


10-July-85 
14:54-15:56 


0.054 


0.042 




1. 

2. 


See Figure 1; -L means 
Normal probe has 5ms 


site is on Lagoo 
ampling height, ac 


n property 
>prox. 3-10 


m horiz. 


from Lagoon edf 



the funnel and sampling hose sampled within 2 m of lagoon surface. 
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Site 



16 

17 



TABLE 1 (Continued) . 

Fort Frances Survey July 1985 Total Recced Sulphur (pom) 
Source: Boise Cascade Lagoon 



Location 



15-L SW corner of 
Lagoon #1 



1064 Cornwall Ave., 
50 m S of Eighth St. 

106 Sixth St. 



18 1031 Walker Ave. 



26-L SE Corner of 
Lagoon #2 

27-L NW Corner of 
Lagoon #2 

28-L SE Corner of 
Lagoon #3 

29-L SE Corner of 
Lagoon #3 

30 Eighth St. at 

Cornwall Ave. 



Time Period 



10-July-85 
15:57-16:59 



l0-July-85 
17:31-18:05 

l0-July-85 
18:25-19:00 

ll-July-85 
11:57-12:59 

l4-July-85 
14:56-16:10 

15-July-85 
10:01-11:07 

15-July-85 
11:26-12:28 

15- July -85 
12:32-13:08 

15-July-85 
14:11-14:44 



Maximum Period 
i-hour Arith. 
Average Mean 



0.269 

0.035 

0.020 

0.005 

0.151 

0.119 

0.048 

0.199 

0.014 



0.233 

0.036 

0.020 

0.003 

0.127 

0.110 

0.045 



Comments' 



Funnel, maint. crew 
pumps lagoon #2 to 
lagoon #1 



Funnel, winds from 
Lagoon #3 aerators 



0.188 Funnel 



0.014 



1 . See Figure 1; -L means ^J^^^^Sq m horiz. from Lagoon edge; 

2 - KBfi'SSS^^ 2 m of lagoon surface * 
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TABLE 2 

Fort Frances Survey July 1985 Total Reduced Sulphur (ppm) 

Source: Boise Cascade Kraft Mill 



Site 



Location 



Time Period 



Maximum Period 
i-hour Arith. 

Average Mean 



Comments 



19 


Sinclair St. at 
Portage Ave. 


ll-July-85 
13:50-14:55 


0.031 


20 


Victoria Ave., 
at Hospital 


ll-July-85 
15:22-16:55 


0.011 


21 


Church St. at 
Soc. Services bldg. 


12-July-85 
10:07-11:10 


0.012 


22 


NW Corner of 
Portage and Nelson 


12-July-85 
11:22-13:30 


0.149 


22 


NW Corner of 
Portage and Nelson 


12-July-85 
13:32-14:18 


0.114 


23 


346 Church St. 


12-July-85 
15:36-16:07 




24 


Sinclair St., 30 m 
W. of Victoria Ave. 


13-July-85 
11:25-13:06 


0.037 


25 


Victoria Ave. at 
Hospital 


13-July-85 
13:23-14:46 


0.030 



0.026 



0.010 



0.009 



0.086 



0.080 



0.030 



0.021 



beside NW Region 
monit. station 

beside NW Region 
Monit. station 



low values; prototype 
TRS scrubber used for 
part of period 

gasoline fumes 



beside NW Region 
monit. station 



1. See Figure 1 
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TABLE 3 

GC Results at Boise-Cascade Secondary Treatment Facility (Lagoon), 

Residential Area Near Lagoon, and Kraft Mill Area 



Compound 


Lagoon 
Mean Max. 


Resid 
Mean 


ential 
Max. 


Kraft MiU 

Area 

Mean Max. 


Pentane 


21 


108 


34 


132 


126 


302 


3-Methylpentane 


4 


24 


6 


30 


23 


47 


Hexane 


7 


36 


9 


40 


32 


63 


Benzene 


21 


49 


12 


29 


30 


68 


Iso-octane 


4 


25 


4 


18 


25 


50 


(2,2,4-Trimethylpentane) 














Heptane 


2 


12 


2 


9 


10 


19 


Toluene 


11 


36 


8 


30 


31 


73 


Octane 


N.D. 


N.D. 


N.D. 


1 


N.D. 


N.D. 


Ethylbenzene 


1 


5 


1 


4 


5 


11 


M,P-Xylene 


8 


25 


5 


19 


25 


51 


O-xylene 


1 


6 


1 


5 


6 


13 


Isopropylbenzene 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


1 


Decane 


2 


13 


2 


21 


8 


14 


Trichloromethane 


249 


964 


16 


53 


24 


54 


(chloroform) 














n-propylbenzene 


0.3 


3 


N.D. 


1 


2 


5 


Sample Probe 


Funnel 


Normal 










l-isopropyl-4- 


mean/max. 


mean/max. 










methylbenzene (P-cymene) 


558/1185 


163/466 


37 


106 


303 


520 


chlorinated organics 


382/964 


164/522 


21 


67 


54 


128 


Alkanes 


214/1252 


165/793 


234 


1063 


957 


2511 


Alkenes 


14/66 


25/90 


23 


91 


111 


335 


Aromatics 


529/1041 


222/531 


72 


172 


457 


729 


Total Hydrocarbons 


1146/2195 


583/1158 


359 


1402 


1618 


3495 



1. Sampling period varied from 10 to 60 minutes, roughly inversely proportional to the 
expected hydrocarbon loadings. 

2. There was no specific relationship, intended or actual, between the occurrence of 
maximum values and the length of the sampling period 
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Figure 1: Monitoring site Numbers, 1985 
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COMPLETE GAS CHROMATOGRAPH RESULTS 
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Locations for the GC sampling periods are designated by the site number, which is 
described in Tables 1 and 2. 
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HCTffHHWTEH 


1.73 


•.64 


KTMt 






2-flCTENE 






cmaisnRLCTajNEiM 






QUNKtt£K 






ETHriCKlQHEl«E I 






PMFULWurorrus • 






t-OUMHCMNE 






i^<jiim&. 


l.H 


2.*2 


i/p-mai 


5.53 


6.74 


HCTKYiflCTfi* 






2-OriOCTAK 






STWBls 






!.'-i;xo : :r.'^: 






HYLBE 


1.71 


1.49 


1,1,2,2-THIMNLIMEIiiME 






1.2,3-TfiICHLOROPRO-iNE 






[•NOCK 






NQNME 


•.86 


1.78 


tWHHPflJEWEME 






2-C«.«CT0tUB€ 




!.«• 


KUDWTOUE* 






PftOFTLSfitZQE 


1.63 




4-CH,D-': T -JJENE 






HTWLTflLUEK 






KTWUflUBS 




2.51 


l,3.5-7?I«7WLK*:E»iE 


6.23 


W.5? 


Z-CTWLTtlUWE 






ttrt-WTYtJEfiEllE i 


1.57 


22.71 


l,2,4-TI!ICTfflS0iroit ♦ 




19.21 


i y s-KD&jRaaflaK 






i-DEIENr 






MfPSTHVUJSHBK 






1,3-ncMLaranE 




86. 7« 


DECAKE 


3.71 




MC-WtVUBBaE 






J-(OUJR(«EWfL)ICPT«K 




?.M 


I f 2,J-TIIIHETHYtKMB(E 






:;=: ; -:-'J":*H'.fe , .:ehe 


224.71 


NT. 11 


1.2-DiC-.^PEN(EHE 


2.7* 


H.7I 


IIBM 


3.11 


61.49 


CIANE 




2.«? 


liMIETtiVLKIZENE 






1,4-WETHViKWag ♦ 




M7 


KfTnj£lil£K£ * 




B.*5 


i t 2-mwimim 




U« 


UNSECfig 




7.64 



2 



DECWTWGKAPTfttLE* 17.12 27.25 

t235-T£TW6TlffLl0IZ£l6 6.82 

1234-TET8AHETHVLBBIZQC 22.72 

1234-TETRAHVDRflWPTHfc.EHE 

1 . 4-DI ISOPROFYLBENZEME 

DOOECANE 1.6! 



Totil coioounds identified 38. W 49. W 
Total I of peats 
Totil irti Of pelt; 
Area of identified peaks 
Area Z identified peak; 

Total hvdrocarbC'5 uc'»3: 
fiUires ug/i" 
Cvcloalkanes ug/i3 
Hlwea uc'i: 
Crdoalkenes ug/i3 
Alkies u: •" 
Aroia:;c5 ug/i3 
Chicririited alkanes u: i3 
CMcmated ilketts tci." 
Chio'if:ated reutica uc-i3 

TolseotiEthyibeRzefif 
ItRZtftfsEthylotfizeRi 
Ultflt$:£thylbffli»i 

Ethvlbenzeneitthylberrer* 



B3.M 


134.W 


11442.29 4M6G.23 


78*5.98 22941.53 


68.22 


56.15 


553. to 


1465.73 


85.46 


134.92 


J.M 


7.37 


19.33 


23.88 


4.M 


Mi 


t.M 


l.M 


28'. 29 


1M1.27 


154.42 


246.52 


M« 


Ml 


2.76 


11.77 


6.28 


6.64 


6.16 


1.42 


4.76 


4.07 


l.M 


l.W 






H- 



FORT FRANCES SUPVEY-B5 

nONZTORINB PERIOD 1721 472B I73E 1741 

Site 2-L 2-L 3-L 4-L 

TINE 1124-1154 1334-144$ 

1154-1254 1435-145! 



worn 

JUL* - 7.1985 



PSOPAHE 


14.91 


24.35 


14.36 


121.59 


PROPADIEHt 










mmi 










CHLGRO«ETHANE 










OuOFRGPANE 










2-flETHYLPROPMiE 










CK.ORQETHENT 










1-BUTENE 


4.W 




7.24 




1,3-BLiTAIIENE 




4.31 






BUTANE 


72.45 


2.39 


249.8? 


612.85 


1-BUTYNE 










CH.ORGETHANE 










3-BETHYL-l-BUTENE 










2-NETKYLBUTANE 


54.34 




176.41 


149.19 


1-PENTENE 


1.73 


1.49 


4.93 


4.37 


KXTAK 


34.4* 


28.41 


117.54 


95.63 


2-NE7HYL-i,3-BUTAiIENE 


".35 


8.56 


14.36 


11.4! 


TRANS-2-PENTENE ♦ 


2.1? 


2.M 


6.8! 


6.44 


CIS-2-PENTENE ♦ 


3.92 


3.77 


12.15 


14.6 ; 


BICNlQROHETKANE 










2-NETHYL-2-BUTENE 


13.26 


14.7? 


36.83 


29. IE 


3-CHlORQPRQPENE 










2,2-CINETHYLBUTAKE 






2.61 


2.71 


4-lfETHYl-l-PENTEJIE 










3-NETKYl-l-PENTENE 










CYCLOPENIANE 


2.B5 


2.3? 


8.65 


8.1! 


2,3-DIKTHYlBUTANE 


3.1< 


2.85 


8.85 


8.74 


2-NtTHYLPENTANE 


13.81 


13.3c 


36.23 


38. 3c 


3-NETHYLPEMNE 


9.34 


9.11 


2*. 13 


24,36 


1-HEIENE 










Ci:-I,2-DICHOR'3ETOE 










2-CHL0R0BUTANE 










f€JA«iE 


13.17 


14.56 


34.58 


36.16 


TRICHQRONETHANE 


22c.:' 


97.66 


35.44 


3B9.Sc 


TPJl:-3-H£lENE 






l.?3 




3-CHL0R0-2-NETHYLPRQPENE 






19.69 


16.23 


HtTHVLCYCLOPENTANE 


7.11 


h.n 


1?.24 


24.41 


1.2-BICHLOROETHANE 










1,1,1-TRICHLOROEThA: 










KHLOROB'JTANE 










BEMEW 


19.6' 


25.7? 


27.94 


34.24 


TETRACHlOfiONETHANE 










CYOME1AK 






*.48 


4.15 


2.3-B1HETHYLPENTANE • 


11.27 


11.14 


28.6? 


31.42 


2-KETHYIHEIANE f 


11.93 


11.76 


34.39 


32.85 


CYCLOHEIENE 










5-N£WfUCUK 


4.17 


5.1! 


12.36 


13.:: 


1 , 2-D i CHLQROPRG? AKE 










2,3-CICHLOROFRQfEtit 










TFICKLOROETHENE 


2.54 




6.81 


7.31 


2,2.4-TRIHE7HYLPE>i'^E 


6.B5 


8.4? 


22.73 


24. 5E 



i-HEFTENE 

fEPTANE 

l-CHLMfl-3-ICTHYLBUTANE 

TRANS-2-HEFTENE 

NETKYIXraflNEIAHE 

4-flETHUCYClMIEKE 

2,5-DII€THYcHEIWt 

1-CHLOflOPEKTAMc 

1,1,2-TRICHLOROETHANE 

TOLUEKE 

1,3-DICHLOROPROPftNE 

2-RETHYlHEPTA* 

4-HETHYLHEFTANE 

3-HETHYIJCPTMiE 

1,2-D1BR0H0ETHANE 

1-OCTENE 

TRAMS12DIHETHYLCYCL04EJWi 

TRANS-4-0CTENE 

TETRflCHLOROETHtNE 

2-HETHYL-l-HEPTEKE 

DCTME 

2-OCTENE 

CIS12DIHETHYLCYCL0HEI6N 

CHLOROBENIEWE 

ETHYLCYCLOHEIA«iE » 

PROPYLCYaOPElTANE * 

KHLOROHEXHIE 

EWriBBttCKE 

•/p-IYLEME 

A-HETh'YLDCTAME 

2-flETHYLOCTWiE 

3TYRENE 

1,4-OICHLORGSL'TAIE 

O-IYLENE 

1.1,2, 2-TETftACHLORQtTHANE 

1,2,3-TRIOiQPOPROPAKE 

1-KQNENE 

NONANE 

ISOPROPYLfiEHIEME 

2-CHL0P0T0LUEWE 

3-CHLORGTOLUENE 

PftOPVLBEIIZENE 

4-CHLflROTOLyCNr 

3-ETHYLTOLUEKE 

4-ETHYl TOLUENE 

1,3,5-TRfMEMYlBEWEK 

2-ETHYLTOLUEKE 

ttrt-WfYUEHEMS ♦ 

1,2,4-TRlflETHYlBMBiE ♦ 

IjI-MCHLOROKHZBic 

I-DECENE 

( CHLORCMETHYL) fiESZENE 

I.5-BICW.0IM1PEMTANE 

DECAAE 

SK-WTHJBHEtiS 

HCHLflRWETHYLIIIEfTAK 

1,2,3-IRMETHYUEJfZEIIE 

1IS0FR0PYL4KTHYL8ENZEKE 

1,2-MOiQRGBEJra 

mm 

BOTYLCrOOHEIAKc 

!.3-D!ETHKEEk:ENE 
1 9 4-B t CTHYLBENIEKE » 
BUTYLBENZENE • 
1,2-BIETHYUERZEKE 
UNDECftKE 



4.49 4.25 16.44 11.^4 

2.76 2.59 7.35 7.85 

2.3E 2.42 

2*. 56 28.56 35.74 32.25 

2.86 1.74 5.24 5.29 

1.98 1.92 

2.67 1.74 4.47 4.89 



s 



1.71 1.23 



3.86 3.98 



3.9E 3.84 5.42 4.43 
14.87 18.7e 25.46 22.13 
3.25 



3.66 2.51 6.31 5.43 



[.46 



3.93 2.36 5.61 



.9] 



3.31 



Z.5J 

1.93 3.35 



5.53 



2.j6 



5.ee 



6.87 

26.4; 
17.39 



46.1* 
12.3! 



5.46 3.57 9.47 

365.16 466.6* 36.17 172.7: 



6.6- 
6.16 
7.1 = 



16.43 6.;; 7.75 13. 



KttfflMMPmEK 25.4" ll.W 23.13 

i:35-*ETW!ETH»iiE*:ENE 

1234-TETMEWlBEMENE 

1254-TIHMWKaiMfTWliW 

l.HIISOPfiOPYJENZENE 

DODECANE 3.34 5.98 



Total compounds identified 41. M 33.8? 51.88 52.88 

Total ♦ of peaks 88.88 64. 88 86.88 111.88 

Total ire* ot peaks 18B".68 18191 . 94 1518c. 76 153! : .5: 

fr-es er idrtifiee peal's 7676.88 6775.27 18885.38 121W.68 

Area I identified peaks 78.57 66.46 71.15 62.63 

Total MrocrlMS uc'*3: 1822.5c 614.18 1156.13 2195.85 

Alkaw uc-'i3 281.42 141.25 792.73 1251.66 

CycifltltWM uc'i3 12.71 11.68 35.32 48.86 

ntfW ug'i3 34.26 32.25 98.85 65.66 

CvtfttlfcfAM Bf/lS 8.88 8.88 8.88 8.88 

Alkyr-es uo'i: 8.88 8.8* 8.88 8.88 

ArtMticI u?'i3 465.3' 531.8c 172.36 B5.M 

Chlorinate* aUanes w/i3 226.2? 97.8s 35.M 435.82 

CMorttaiid alkenes Bf/t3 2.54 8.88 26.5* 23.54 

Chlorinated aroeatics uc'i3 8.88 O.W 1.53 3.35 

Toluene: Etfti benzene 5.17 6.7; 6.5 : 7,28 

toaatiCtlvlbffRzme 4.95 B.4E 5.15 7.7: 

Ijltfieillthylotflllflfi 4.6* 4.3 7 5.B6 6.23 

EthvlfceP2er«e:£thviben:erf 1.88 1.88 l.M 1.68 



£ 



7 



IKWITOfiHIc PER I OB 
Site 

TIHE 



FORI FRANCES SUPVEY-85 

962E W2F 183? 9838 164c 
5 5 b-L t>-L 7 

34-1134 I3W-132* 1516-1616 

1134-1234 1422-1452 



Ml 8.1985 



PfiOPM: 

KflK&IOE 

WOPflE 

OL0R3HETHWE 

prCLSFfiPNE 

CHLO&OETH0E 

1-BliTEIE 

I f H8TtfIBE 

1-WTflK 
QiOKQETNAXE 
HETHfL-1-iHlBE 
2-UETHVLKITflHE 

1-fENTEKE 

PBEME 

2-fTETHVL-l,3-BUTAt/IEN£ 

TFAK3-2-PENTENE ♦ 

CIS-2-PENTENE * 

DItHLGRO«CTHAN£ 

2-RETHYL-2-NJTENE 

3-CHLOROPPOFEKE 

2,2-BIJfcTHYLWTftNE 

<-*4ETKtL-I-PEHTENE 

3HCTtm.-i-raffEK 

CYaOPcNTANE 

2.3-CI1ETHYLBYTANE 

2-«ETHVL p ENTANE 

3-flETHVLFENTANE 

1-HE19E 

CiS-1.2-tICHLCRQETHENE 

2-CHL0R05UTANE 

HEIANE 

niCHLttDKTNME 

TRA«i:-3-KEIEK£ 

3-CHLHM-2-NETHYLW0PEKE 

BE'HYLCYCLOfEKTANE 

1.2-PICKL0RCETHAN-: 

1.1. 1-TFICHLOFGETHfiNE 

1-CHL839WMKE 

SEMEME 

TETRACHLBR0HET8AK 

CYCIOHEIAIIE 

2,3-MHETHMHAIE ♦ 

HSlfflflHEIME ♦ 

CV&OHEKNE 

3-HETHt^HEXANE 

1.2-CICHLOF.QFROPANE 

2.3-PICHLCRD c R0P£NE 

ffilCHiORGETHEME 

2,2.4-TRIKTHYLPEIHANE 



2.25 6.44 6.36 1.52 3?. 46 



V7S 



1.92 li.14 
12.«9 17.39 



9.78 1.17 



67.28 



7.5S 5.17 353.63 



3.75 


36.43 


5.H 


3.88 


224.46 

6.65 


2.97 


19.12 


3. 3t 


2.77 


131.82 


5.88 


6.1* 
1.35 


8.#7 


9.17 


19.83 
8.13 
14.71 

41.8! 

3.19 

12.66 
11.42 


1.41 


5.14 






48.93 


.... 


3.3* 






25.52 



1.53 
31.84 



1.37 5.72 
1.45 6.96 

6.6S 3.9* 



2.41 



15.14 
21.W 

2.21 

21.49 



9.W 14.22 24.25 16.46 28.53 



M7 

26.16 
27.71 

11.34 



6.98 
17.52 









1.62 








1.37 


1.19 




1.74 


4.16 


1.83 


4.12 


8.34 


15.°6 
2.60 
i.?6 



1-HEFTEKt 

f€ c TAAE 6.69 2.60 9.36 

l-fflU8D-3H€WVJUIAI« 

TRA«S-:-HfFTE« 6.96 

«THrLCYCLQH€IW»£ 6.64 6.41 

4-tfTHYLCTCLOC I E«E 

2,5-DIN£THYLl€IA«E 1.82 

l-CMLOR0P£NTA*iE 

1,1,2-TRICHLWQETWE 

TOLUEUE 4.25 15.26 4.26 6.74 31.47 

U-DICKLOROPRQ-hNE 

2-NETHYLHEPTA/IE 3.99 

4-NETHYUEPTAAE 1.42 

3-NETHYU€PTA*E 3.37 

1,2-DI6*WGETHAKE 

1-OCTENE 

TRAf(S12iII1iTHf.CrCL0HEIAK 

TRAKS-4-OCTEJiE 

TEnKtmsneg 

HilHtL-HOTEK 3.64 

OCTAKE 

2-OCTEUE 

CIS12DI«ETKKC»LG-Ei;«. 

CHLOfiOE-EKZENE 

ETHYLCYCLOHEIAie ♦ 

PRQFYLCrCL0?E»7A«.'E ♦ 

KHL0R3KEXWC 

ETHYLBEMZENE 6.82 

■/D-1YLEHE 3.46 

4-«ETHHC:TAIiE 

2-flETHtL0CThf(E 

STffiOE 

1.4-DICH^3=Gc/^E 

0-HLEHE 1.64 6.46 2.26 4.75 

I. l,2.2-TETRACHL0*?0ETHfiKE 

1 , 2. 3-TRICHL0P0=RE;PAKE 

1-K01ENE 

*m 1.9c 5.43 

ISOfRG^VLBENZENE 

2-mjWJTQLODE 

3-CHL0RG T G.UENE 

PMPVLIERZBf 

4-CHLOFOTOi.UENE 

HlfflT&UEK 6.81 

4-ETHYL TOLUENE 

l.;.5-TFl!4ETFYLEE«»:EkE 

2-ETHYL TOLUENE 

tert-BUTTJENZE»E ♦ 

l,2,4-TRlHETHYLfcE»i£>lE ♦ 

l,H!GM£lOKtiSE 

1-DECENE 

(CHLCRC«ETKYlIBEIi:ESE 

l,W!CHU»0PO7AII: _ 4*. 35 

KHK 12.6» 21.4ft 

sec-BUTYLBEKZEHE 

3-(CHL0F^E'Hi. --E5TME 8.42 

1.2.3-TRmETHYLH»»»: 7.97 9.69 

I ISflPS0Pri4fCTHf uBE>IEIl€ 26.2!- 56.15 21.2! 86.46 24.55 

1,2-CICHLOf OBENZENE 

MMN 3.61 

mWEIWE 

l,3-H£T«YL80C£l: 1.25 

1.4-DIETHVLBENZE«»E ♦ 

BUTYLBENZEKE ♦ 

S.2-CIETHYL6ENZENE 

UNDECANE 6.85 1.96 



K 





2.49 


3.62 


6.45 


3.73 






2.85 


20.79 


19.9<: 


18.69 





11.17 


3.90 


9.91 


6.20 


2.4? 




22.46 





KCMftMONAPTHALENE 14.3: 3.09 9.59 36.86 

1235-TETRAHETHYLBENZENE 27.49 

1234-TETRAKETHVLBEHZENE 

1234-TETRAHYDRONAPTHALENE 16.67 8.13 

i.HlISOPROPVLBEHZEK 17.49 

DODECAKE Z.N 8.67 3.81 



Total compounds identities 26. •* 25.00 10.W 28. M 55. W 
Total I of peaks 
Total area of peaks 
Area of identified peaks 
Area 1 identified peaks 

Total hydrocarbons ug/i3: 

Alkanes ug/iJ 

Cydoalkanes ug/i3 . 

AJkenes ug/i3 

Cvcloalkenes uc'i3 

Aikynes ug.<i3 

Asiatics uc/i3 61.22 92.2* 63.4* 294.2* 171.66 

PiloriMtei alkanes ug ; r U.M 17.39 0.60 80.6! 21.M 

CMonnated alkenes Hf/a3 0.00 8.M 0.00 0.0* 6.98 

CMo'inated arwatics tig/ §3 0.0* 0.00 0.0* 0.00 2.49 



56. 00 


36. N 


2*.0« 


86.0* 150.00 


43=7-31 


4778.57 


1*95.30 13*66.36 39280.07 


1983.15 


44*9.86 


571.34 


3449.69 25898.87 


45.16 


83.91 


52.16 


25.24 65.91 


111.76 


23*. 66 


99.13 


444.54 1401.92 


32.61 


111.2! 


27.66 


60.56 1062.88 


t.7B 


3.16 


0.0* 


0.00 47.02 


5.98 


6.10 


8.07 


9.17 96.79 


0.00 


0.00 


0.0* 


0.0-? 0.0* 


8.0* 


1.14 


0.0* 


0.00 0.00 



ToluenejEthvlber.zene 


J. '.c 


12.82 


3.87 


7.32 


Benzene:Ethrlbenzene 


11.07 


11.95 


9.46 


6.86 


Iilenes:Ethylbenzer«e 


5.41 


1.92 


6.06 


5.70 


EtMbenzer:?:Ethrlbenzer-e 


1.00 


1.00 


1.00 


1.00 






to 



FQPT FRANCES SUPVE'r-85 



NQNIT0RIN6 PERIOD 


991P 99 IB 1916 992* 


Z'itt 


8 8 8 9 


TINE 


1215-1399 1499-1599 




139H499 1534-1614 



NMUt: 
JUL* 9.1985 



PROPANE 

PROPADIEME 

PROPYME 

CHLGRUflETHANE 

CYCLOPROPANE 

2-flETHYLPROPANE 

CHLOSOETHENE 

i-BUTEN£ 

1.3-BliIADIENE 

BUTANE 

1-BL'TYNE 

CHLOROETWNE 

3-flETHYL-l-KJTENE 

2-HETHYLBUTANE 

1-PLNTENE 

PENTANE 

2-NETHYL-1.3-BUTAD1ENE 

TRANS-2-PENTENE ♦ 

CIS-2-PENTENE ♦ 

DICHLOWMETHM 

2-NETHYL-2-WTENE 

3-CHL0R0FRC-=ENE 

2,2-Dl«ETHYLBUTANE 

4-HETH\t-l-PENTEN£ 

3-KETHY.-1-PENTENE 

OCLOPENW 

2.3-DINE7HVLMANE 

2-NETHYLPENTANE 

3-NETHYLPENTANE 

1-HE1ENE 

CIS-1.2-DICH0P0ETHENE 

2-CHL0R0BUTANE 

HEIANE 

TfiiCKLOPONETHANE 

TRANS-3-HEIENE 

3-CHLOPO-2-NETHYLPROPENE 

NETHYLCVCLO c ENTANE 

1.2-PICKL0R0ETHANE 

1,1,1-TRICHLOROElHANE 

i-CHLOPOSUTAfi 

mm 

TETRACHLOROflETHAJiE 

CYCLQHEIANE 
2,3-DIflETHVLfENTANE * 

2-NETHiLHElS'i-: i 
CYCLONE tENE 

s-ffmueiME 
uhmummm 

2,3-OICHLOFOt'FOPENE 

TPICHLOROETHENE 

2.2,4-IRINETHi'LFENTANE 



3.84 B.51 9.82 2.24 



1.27 
2.99 7.61 2.38 3.84 



31.73 35.47 
23.26 19.W 

4.3: 4.32 



1.45 

3.77 



4.27 

2.66 

5.46 



9.85 



1.96 



9.76 9.97 1.97 
19.47 14. 5E 14.69 13.73 

8.99 



11.99 12.76 5.32 13.1 



1-HEFTENE // 

mm 

KHlOPG-3-NETHYLBUTAJIE 

TRANS-2-HEPTENE 

fCTHYLCrCLOHEIAWE 

4-HETHYLCYCLOHEIENE 

2.5-DIKTHYLHEIANE 

KH10R0PENTANE 

1,1,2-TRICHOROETHANE 

TOLUENE 1.95 2.96 2.51 2.43 

1,3-DICHlOROPROPANE 

2HCTHYIHEPTANE 

4-flETHYLHEPTAME 

HETRYU0T4K 

1,2-DlBRCflQETHANE 

1-QCTENE 

TRAN312J)mETHYLCYCL0f€IAN 

TRANS-4-0CTENE 

TTTRACHLOPOETHEIIE 

2-HEIHYL-l-HEPTEKE 

OCTANE 

2-OCTENE 

CIS12D!«ETHYLCYCL0HEIAN 

CHLDRQBEMZENE 

ETHYLCYCLOHEIANE * 

PRQPYLCYCLOPENTANE » 

1-CHLOROHEIANt 

ETHYLBENZENE «.2» 1,15 0.25 1.29 

i/p-KYLENE 1.19 8. 98 1.32 3.57 

4-HETHYLOCTANE 

2-HETHY10CTAAE 

STYRENE 

1,4-DICHLQRQBUTANE 

O-ItLEK 6.33 Ml M6 1.17 

1,1,2,2-TETRACHLOROETHANE 

1,2,3-TRICHLOROPROPANE 

1-NONENE 

ink 

ISOPPQPYlBENZENE 

2-CHL0P0T0LUENE 

3-CHLOROTQLUEKE 

fW'LBENZENE 

4-CHlOROTOLUENE 

3-E'HYl TOLUENE 

4-ETHYIT0LUENE 

1,3,5-TRIKETHYLBENZENt 

2-ETHYLTOLUENE 

tert-BUTYLBENZENE * 

'.2,4-TRJRETHYLBENZEUE ♦ 

1.3-DICHLCRQBEHZEHE 

1-DECENE 

(CHLQRQKTHYU benzene 

1.5-D1CHL0R0PENTANE 

OECANE 

sec-BUTYLBENZENE 

3-(CHl0R0!£TM)HEPTANE 

1,2,3-TRlNETHYLBENZENE 

1IS0PRGPYL4HETHYUEICENE 25.66 25.54 18.64 24.67 

1.2-DICKLOROBENZENE 

mm 

BUTYLCYCLOHEIANE 
1,3-DiETHYLBENZENE 
1,4-DIETHYLBENZENE ♦ 
FUTrJENZENE « 
1,2-DIETHYLBENZENE 
IWECANE 



■ 

/2 

DECAHYDROKflPTHALEME ' A " 

1235-TETRAAETHYLBENZENE 
1234-TETRAWETHYLBEHZEME 
123*-TE7RAHYDROHAPTHALEME 
1,4-D1IS0PR0PYLBEMZENE 

DQDECANE 

Total compounds ider.tified 18. W 12.88 18.88 12.88 

Total I of peaks 34.88 25.88 23.88 22.W 

Total area of peals 2911.14 3158.23 2*67.25 1359.18 

Area of identified peaks 1463.3? 2281.76 1522.93 882.75 

Area I identified peals 58.27 69.B9 73.67 64.95 

Total hydrocarbons ug/i3: 124.29 135.87 52.49 79.88 

fiikints«q/i3 68.92 72.89 5.62 15.18 

Cvcloalkanes ug/i3 8.88 8.85 8.88 8.88 

AUenes uq/i3 4.32 5.59 3.77 5.46 

Cvcloalkertes ug/i3 8.88 8.88 8.88 Ml 

AlkvPesuc/t3 8.88 8.88 8.88 8.8e 

Aroiatics UQ'i3 48.55 42.76 28.58 44.6! 

C'iennated alkanes uo'i3 18.47 14.56 14.68 13.73 

Chlorinated aiker.es uq/i3 8.88 8.88 8.8* 8.88 

Chlorinated aroiatics uq.-'i3 8.88 8.W 8.88 8.88 

7oIu»e:Ethy!bM2ene 9.75 19.33 18.84 8.36 

ImjMfiEtityltWWtM 59.95 85.28 21.28 45.18 

'Ylwjs:Eth*ibenzene c.98 9.27 7.12 16.34 

Eth*lber.2epe:Ethtlber,:ene 1.88 1.88 1.88 1.88 
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FORT FRANCES SUPVEY-85 

mimm period i»ie m mi tia im we 197& 

SHe /O 12 13 /V-l IS-L IS-L /6 n 

n« im-im ijh-iim immms ith-mn 

1294-1344 145H54e I63c-I651 1816-19*1 



HAW42 
JULY 11,1983 



PROPATIEME 

mrac 

chlofmthav: 

GYOfffOWE 

2HfTKYLPR3*«l! 

DKJR3CTO: 

l-MTEKE 

1,3-WTA8I96 

BUTANE 

l-BUTYK 

CHLGROtTHA*e 

3-BETHYL-l-B."E**£ 

2-«ETHVUU*A«(E 

1-PENTFJiE 

PEMTAUt 

MEm-l,3-WTAMIK 

TRAN5-2-PEKTEHE 

cis-2-PENTENE 

llOLORORETMANe 

2-HETKYL-2-euT£lSE 

3-CKLOF.QPfiGPENE 

2,2-HICTHYLWTAIC 

4-HETHYl-l-PEKTEUs 

3-HETHtL-l-PEMTEHE 

CVCLOPENTANE 

2. 3-DIBETHyj J-fiXE 
2-tfTKYLPENTAlE 
3-«E7H>lPEKTAl-E 
1-HEIENE 

dt-dMICKLttOEKBC 

2-CHL0fl0IU7«e 

JCIME 

»!CHU}R3NETHtt: 

TB«IS-3H€IE€ 

3-Cm.0=0-2-«E : ~'V 

BEffllflCyaflFEIfTMg 

IfMiaUKETlMRe 

l,l,l-TRICHLM8ETHaKE 

l-OUNIOTME 

BENZENE 

TETFACHLORu»ITHiXE 

CYCLQHEIANE 

2.3-imETHYLPEJiTANE * 

2-ffE7H>LHEIftME i 

CYCLOHEIENE 

3-B£7H>lHEIAVI 

1.2-DICHiOPQF?D : ANE 

2 f J-WDH0R8PR(PEK 

ffilCHLflROETHEM 

2,2, 4-Tf IIIETKYLPEJITANt 



1.2! 2.15 4.84 27.11 



5.14 9.24 



34. 4' f.56 1.96 5.55 



1.22 


21.93 
4.64 


3.61 


Lit 


4.; 


1.28 


12.5? 


2.37 




1.8 


2.27 


2.79 
1.45 
1.43 

4.29 


2.94 
1.15 


3.11 





1.39 



159.84 


311.49 


1.95 




113.19 


193.99 


3.99 


5.94 


66.46 


118.76 


3.65 


4.44 


4.17 


7.7B 


7.48 


33.37 



25.84 43.96 

















1.37 


2.67 
2.34 




4.81 












4.99 


8.:: 




4.84 












4.94 


8.36 


4.47 


3.27 
1.9a 


9.89 
9.74 










24.65 
12.44 


34.98 

2d.6o 

1.66 


1.48 


3.93 


1.44 










17.27 


27.74 


5.19 


24.99 


12.23 


39.34 
29.36 


733.45 


963 


M 


52.77 
11.14 


27.87 
1.67 
16.67 


9.33 


1.35 


8.39 






< 


rl 


9.72 


15.24 



4.46 


4.48 


7.64 


4.47 


1.51 


4.57 


9.59 


1.64 

4.55 


4.61 



7.64 9.92 45.56 18.72 13.41 22.52 



2.28 3.38 
12.27 17.12 
12.99 16.13 



4.8* 6.69 



4.47 1.17 



4.46 



2.84 
9.55 



U5 



2.W 


3.73 


•.62 


1.11 


14.6 C 


16. n 


1.63 


1.83 




«.6£ 


1.64 


1.87 



♦.16 


•.37 


•.18 


•.21 


«.3§ 


«.25 


2.22 


2.18 


1.51 


1.64 


•.58 


3.21 


5.14 


7.34 


I4M4 


8.62 



1-HEPTEKE 

HEPTANE 6.B4 I. 56 8.32 J.* 5.23 

l-QiORO-3-AETHYlBUTANt 

TRA#*S-2-HEPTENE 

fCTHVLCVCLOHEXANE «.3» 

4-HETHYLCVCLOHEXENE 

2.HIKETHYLHEIME 

KHLMOPEKTANE 

1.1,2-TRICHLQROETHANE 

TOLUENE 1.42 2.71 2.75 3.6* 14.54 14.94 

1.3-DICHLOROPRQPhKE 

2-KTHYIHEPTANE 

4-tfTHYlHEPTANE 

3-HETHYlHEPTA*C 

I.I IIHHflBM 

1-OCTEKE 

naKiaiKTmcroflHEM* 

TRAKS-4-0CTEHE 
TETRACHLOTOETHENc 

OCTAK •.72 •.SI 1.2s 1.33 

2-flETHYL-l-HEPTEAE 
2-OCTEKE 

CI5125IN£TKYLCYCL0H£IA»*E 
EHUHKBaE 
EWLCrCLQHEIAIIE ♦ 
PROPYICYCLQPENTAAE ♦ 
1-CNJMKMR 
ETHYLBEJ4ZEKE 
IHYLEXE 
HCTIVLOCTME 
2-flETHYLOCTANE 
STYREKE 

1.4-DICHL0R0Bl'TANE 

O-NLE* 4.49 •.52 4.94 2.36 3.4* 2.54 

1.1.2.2-TETMWLOP.OETWAKE 
1,2,3-TfllCHUWPWPfi* 
MDNENE 

WNHE 4.68 «.31 j. 9c 4.75 

[SSPBOftUEKZEK 
2-CHIQRGT0LUENI 
3-CHLOROTOlUENE 
PfiOPYUBRBe 
4-CHL0R0T0LIOE 

3-ETHYLTQltOE ».4S •.42 

HlMfLWUBI 

1.3.5-TR!BETHYJENrEN; 3.9S 

2-ETHYLTOLUENE 

tert-BUTYLBENZENE ♦ 4.74 4.54 

1.2.4-TRIflETHYLBE^ZENE ♦ 13.56 

1,3-DICHLQ=0cEh:ENE 
1-SECENE 

"-.ORO-ETHYUBEKZENE 
1.5-DICKLDrC-ES'AHE 

KM* #.45 «.54 U.68 1.5* 1.42 

SE:-r-TYLBEN2£KE 

3-iCHL0RQ*ETHYL)HE f; TA»€ 

1.2.3-TRINETHYL8EKZEKE J4.47 1.94 2.44 

iisflFftBmmmjEnaE s.:= 35.13 4*.ie 55.77 375.45 676.?5 92.37 144.42 

I.T-BICHiOROBEfi-ENE 
EMU 

R}Tn£n.aosnii 

l,3-H£TWU0IZ£« 
1,4-MEfflnjaKOt « 

KTYUEWEK ♦ 
1,2-HETHYlBEWE* 

UR3ECNE 1.32 7.44 



IH- 





Ml 




2.85 


2.34 


1.66 


4.11 


1.83 


1.43 




1.23 


«.84 




1.6c 





IS 



DECAHYDftOMAPHTHALENE 2.12 

1235-TETMKETHYLBEIZEHE 

1234-TETRAflETHVLBENIEME 

1234-TETRAHY0RONAPTHALEKE 

1,4-iinVWIUQBBE 

DGDECANE t.5i 



•.98 



Total Cotoounds Identified 


25. M 


33.M 


19. M 


8.M 


13. M 


2e.ee 


46.M 


46. M 


Total 1 of Peaks 


34.M 


49.M 


35.M 


15.M 


49.M 


54. M 


B2.M 


75. M 


Total Area of Peaks 


1929.58 


6488.29 


3957.58 


1146.73 


BUI. 69 


9962.77 15805.35 23327.16 


Area of Identified Peaks 


1316.95 


535 7 .8^ 


3MB. 24 


B31.13 


5*69.81 


73343.47 12311. It 19247.13 


Area I Identified Peaks 


68.57 


82.58 


76.11 


72.48 


62.56 


73.58 


77. B9 


82.51 


Total hydrocarbons ug/i3: 


36.13 


165.37 


91.64 


148.24 


1751.21 


1793.66 


7Je.63 


1112.66 


Alkanes ug/i3 


lt.13 


85.52 


22.66 


2.77 


56.23 


1.39 


452.21 


786.76 


Cycloalkanes ug/i3 


9.33 


2.49 


•.39 


•.M 


e.M 


4.82 


19.89 


39.54 


Alkenes ug/i3 


2.99 


19.46 


4.99 


3.19 


6.M 


e.ee 


46.5* 


B2.99 


OcloaUenes uq/i3 


e.w 


9.M 


I.M 


•.M 


e.M 


e.M 


e.M 


9.M 


Alkvnes uq'i3 


t.tt 


9.M 


e.M 


•.M 


e.M 


e.M 


9.M 


9.ee 


Aroiatics ug'i3 


16.75 


45.61 


51.25 


73.65 


961.53 


733.99 


145.28 


164.95 


Oilonnated alkanes uc/t3 


5.19 


24.95 


12.23 


39.34 


733.45 


963.64 


52.77 


27.87 


Chionnated alkenes ug/t-3 


I.M 


t.tt 


8.M 


29.38 


e.M 


e.M 


13.96 


29.4 7 


Chlorinated aroiatics ug/«3 


e.M 


9.M 


•.M 


6.M 


e.M 


e.M 


9.M 


9.99 


TolueneiEthrlber.zene 


8.88 


7.32 


15.26 


17.14 


48.47 


43. 6e 


6.62 


7.6* 


Benzene:Ethv!benzene 


2B.W 


12.11 


42.4* 


47.24 


161.87 


74.86 


5.84 


19.33 


Xylenes:EthYiberi2ene 


12.5* 


5.84 


3.22 


19.76 


17.13 


38.64 


5.99 


5.12 


EthylbenzenerEttwibenzene 


I.M 


I.M 


I.M 


I.M 


I.M 


I.M 


I.M 


I.M 
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a 



NOKiTOfilNS PERIOD 


1 1 IB 112B 1136 1136 


S?tc 


IS 19 20 ZO 


TIRE 


1145-1245 1521-1665 




1340-1448 1616-1646 



JULY 11,198? 



P«DPA*E 


3.46 


4.56 


18.62 


62.46 


PROPAGIEIE 










PROPYNE 










CHLOSOflETKANE 






2.76 




CYCLOPROPANE 










Z-NETHYIPROPANE 


14.41 


13.27 


48.83 


113.6? 


CHLOPOETHENE 










1-BUTENE 






4.8c 




1.3-BUTABIEKE 




3.65 






BUTAKE 


126.44 


163.65 


193.19 


912.76 


1-BUTYNE 










CHLOr.OETHANE 










3-RETHYL-l-BUTENE 










2-IC T HYLBUTAKE 


"3.:; 


64.91 


314.82 


368.35 


I-PENTENE 


1.82 


1.63 


6.61 


9.86 


PENTANE 


45.11 


36.6; 


189.62 


266.1c 


2-IGTHYl-l,3-BliTMIEJIE 


3.41 




4.16 


3.52 


TRhHS-2-PENTENE ♦ 


3.21 


3.21 


13.68 


14.55 


CIS-2-PENTENE t 


5.43 


6.26 


23.89 


25.59 


DICHIORQRETHAKE 










Z-KTHYI-2-BUTEHE 


16.36 


17.71 


79.99 


65.49 


3-CHLOROPROPENE 










2.2-DIHETHVLBUTANE 


6.98 




3.22 


4.69 


4-61ETHN.-1-PENTERE 










3-RETML-l-PENTEfiE 


6.78 




I.c" 


3.9: 


CYCLOfENTANE 


3.36 


3.84 


14.37 


16.62 


2.3-DIHETHYLBUTANE 


3.26 


3.6" 


14.7£ 


16.85 


2-HETHYLPEKTANE 


12.78 


14.53 


55.'.: 


66.76 


3-KTHYLPEHTANE 


7.53 


8.77 


34.81 


39.49 


l-HEIENE 






1.85 


3.37 


CIS-1.2-DIM.0R0E T ie£ 










2-CHLOROBUTANE 










HEME 


11.62 


12.51 


48.78 


56.43 


TRICHLORORETHAHE 




39.75 




13.99 


■TIANS-S-HEXENE 


6.71 




2.62 


3.29 


3-C!tOP.O-2-HETHYLPRO c EliE 




9.67 




11.11 


ICmLCYCLBPQirAKc 


6.16 


7.25 


29.43 


32.4! 


1.2-DICHLOROETHANE 










l.l.HRICHLOfiflETHANE 










1-DURCBUTANE 










&ZB6 


6.56 


9.84 


2S. 96 


68.41 


TETfACHLOPMTHANE 










CYCLOHEXANE 


1.44 


1.78 


6.53 


9.42 


2, 3-OIRETHYLPENTANE 1 


7.35 


16.64 


39.96 


47.96 


2-RETHVLHEXANE » 


7.78 


16.63 


42.34 


56.74 


CYCLOHEIENE 










3-RETHYLHEIANE 


2.54 


3.64 


13.9- 


17.89 


1.2-DICHLOROPROPANE 










2.3-DICHLQROWENE 








3.79 


TPICHLQPQETHENE 


1.61 


2.28 




16.61 


2. 2. 4-TRlHETH¥LPE>*TAKE 


5.96 


8.27 


35.99 


42.94 



J-HEPTEKE 










tCFTAHE 


2.W 


3.11 


12.12 


15.42 


!-CHlOR0-3-*THYlBUTANE 








1.53 


TRAH3-2-HEPTENE 






1.25 


1.5" 


KTHYLCYCLOHEIAKE 


1.59 


2.78 


9.85 


11.31 


4-«ETHVLCYCL0HEX£N€ 










2,5-DI«ETHYLHEIAWE 


♦.44 


♦.?1 


2.95 


3.62 


KHLOROPEKTAME 










1.1, 2-TR ICHLOROETHANE 










TOLUENE 


6.62 


14.54 




58.99 


1.3-01CHLORQPROPANE 










2-NETHYLI€PTANE 


1.81 


1.51 


5.66 


7.17 


4H1ETHYLHEPTA*E 






2J9 


2.68 


3-NETHYLHEPTAM 


1.8* 


1.49 


4.66 


5.76 


1,2-DIBR0«0ETHANE 










1-OCTENE 










TRANS120IHETI-TLCrCL0HEXAN 








♦ .8E 


TRAN3-4-0CTENE 










TETRACHLOROETHENE 










2-NETHYL-l-HEPTEKE 


♦.59 


1.19 


3.53 


4.32 


OCTANE 










2-OCTENE 










CIS12B1NETHYLCYCLQHEIA* 








1.13 


CHLOROBEHZENE 










ETHYLCYCLQKEIAHE * 








1.83 


PROPVLCYGLOPENTANE ♦ 








1.91 


l-CHLOROtCIA*E 










ETHYLBENZENE 


l.W 


3.15 


5.98 


7.39 


i/p-IYLENE 


4.42 


14.23 


38.63 


33.24 


♦HfTHYlflCMK 










2-«ETHYL0u«tE 






2.66 


2.94 


ST Y RENE 










1,4-DICHLOROFUTANE 










0-1YLENE 


1.36 


3.29 


7.48 


8.17 


1,1.2.2-TETRACHLORQETHANE 










1.2.3-TRICHLOROPROPANE 










1-NOKENE 










NGNANE 


♦.36 


[.♦8 


2.55 


2.82 


ISOPRQPYLBENZENE 








♦.7* 


2-CHLGROTQLUENE 






1.55 


1.21 


3-CHLOROTOlUENE 










PfiOFYLBENZENE 


♦.42 


♦.9? 


2.37 


2.78 


4-CHL0P0T0LUE*tE 






2.86 


2.61 


3-ETHYLTOLUEKE 


1.39 


3.33 


7.91 


8.5° 


4-ETHYLTOLUENE 










1,3,5-TMICTHtlKMEHE 


♦.83 


3.47 


7.W 


6.6° 


2-ETHYLTOUJENt 


♦.48 




3.44 


3.82 


tert-BUTYLBENZENE ♦ 




3.55 


2.41 


3.29 


1.2.4-TRIHETHYliENlE'ti * 










1.3-OlCHLOPQEEHZEHE 










l-KEEK 










(CHLOROIETHYDBENZENE 










!.5-I!ICHL0R0FENThNE 










DECAHE 




2.68 


1.82 


2.46 


sec-BUTYLBENZENE 










3- (CHLORWET W HEPTANE 










1.2,3-TRMETHiLEENZENE 


♦.59 


3.17 


5.73 




!IS'jfR0?YL4»ETKiLBENZENE 


5.51 


215.74 


182.17 


519.58 


I.2-HCHUJR88EMEK 




2.17 


4.51 




MAN 




2.32 


5.85 




BUTYLCYCL0HE1ANE 










I.3-DIETHYLSENZENE 








1.92 


1.4-DIETHYLBENZENE * 






1.61 


2.48 


BUTYLBENZEie » 










1,2-DIETHYlBENZENE 










UNI'ECANE 
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DEuMVDRQfWf 7HSLEKE , ^ 

!2HiiiMC?)ftLlBaSE 3.12 1 

1234-TETRA«ETHYLBE«EHE 

1234-TEFRAMMllAPTHttIIIE 2.18 

l,4-DI!SOWPrl8ENZENE 

OOCECANE 



Total cotoounds identified 42.68 M.68 55. M 62. »e 

Total I of peaks 88.98 91.09 116. M 136.66 

Total area of peaks 16563.42 19631.75 32149.26 67517.46 

Area ot identities peaks 13529.52 14181.16 23486.24 55837.44 

Area 2 identified peaks 61.68 74.56 73.65 82.76 



Total hydrocarbons imj/i3: 


395.31 


684.49 


1661.64 


3934.66 


Alkanes cc/§3 


319.84 


384.44 


1696. 3E 


2856.68 


Ctcloalkanes uc''t3 


12.43 


15.61 


68.18 


74.66 


Alkwes uo/t3 


32.25 


33.65 


147.48 


135.55 


Cvcloalkenes m/i3 


6.66 


8.66 


8.66 


6.68 


HUytts Bf'ij 


6.66 


6.66 


8.66 


6.66 




29.18 


277.62 


292.78 


729.81 


CMorinatec alkanes uq/i" 


8.86 


39.75 


2.76 


15.52 


Chlorinated aikenes uc ; i3 


1.61 


11.33 


8.88 


25.51 


ChloriMted a'oeatics uo/i" 


6.8* 


2.67 


8.12 


3.B1 


Toluene lEthtiberizene 


6.62 


4.62 


6.68 


7.98 


ImtMlEtJlylfcHlIN 


6.5c 


3.12 


4.83 


9.26 


JylenesiEthylbenzene 


5.78 


5.56 


6.36 


5.66 


EO»yl*«zeM:Ethylbwiew 


1.66 


l.W 


1.66 


1.86 



FORT FRANCES SURVEY -85 



tf 



H0NIT0RIN6 PERIOD 


122B 


1236 


123B 


3238 


Site 


2/ 


22 


22 


22 


TIKE 


1012-1112 


1283-1243 






1124-1154 


1313-1333 


ETHANE 










PROFANE 


40.62 


7.75 


17.04 


60.27 


PROPAOIENE 










PROFANE 










CHLQROfiETHAK 










CttiMNK 










2-f!£THYLPR3rANE 










CHLOROETENE 










l-B'JTEME 


15.67 








J.3-BUTA0IENE 


1**22 




2.66 


7.97 


BUT/UK 


223.65 


269.91 


566.03 


122/.50 


i-BUTYKE 










CHLOROETHAHE 










3-H£TriYL-I-BUTE«iE 






2.98 


4.17 


2-«£TH>'LBUTA«E 


191.32 


193.56 


329.16 


532.99 


1-POT0E 


5.67 


4.37 


7.98 


12.48 


PQfTtiE 


114,17 


122.98 


188.13 


302.44 


H£!MYl-l,3-IUTMIE€ 


5.11 


3.74 


4.21 


6.37 


TRA*E-2-PENTENE ♦ 


9.2e 


7.58 


13.22 


21.18 


CIS-2-PENTENI « 


15.25 


13.78 


23.20 


37.74 


IICNLOROHE THANE 










2-HETHY,-2-BiJTENE 


52.60 


41.22 


74.68 


115.62 


3-CHLQROFRDPENE 










2.2-DIHETHyLBL { TA*C 


2.91 


3.05 


3.38 


6.54 


4-POYL-l-PENTENE 










3-«£TH>l-l-PENTENE 


3.19 




3.30 


5.07 


CYCLO c ENTANE 


11.81 


7.57 


12.75 


20.61 


2.3-DiHETHYLBL'TANE 


13.03 


7.97 


13.38 


20.73 


2-RETHYLPENTANE 


54.64 


31.34 


53.43 


80.26 


3-HETHYlPENTANE 


33.85 


19.83 


31.77 


46.97 


1-HEIENE 


3.05 




1.80 


3.19 


CIS-1.2-3ICHLOFOETHENI 










2-OtOROBUTAHE 










*IANE 


51.28 


26.44 


44.68 


62.66 


TP.ICHLOP01ETHANE 


20.85 


16.65 


50.4! 


41.99 


TPAKS-3-HEJENE 


2.81 


1.44 


2.55 


3.68 


s-chlorc-i-kethvlprg-ne 


16.73 




33.19 


45.37 


METKfLCYCLOPEhTANE 


31.41 


15.38 


26.30 


35.32 


1.2-fiICHlOMETHAKE 










1.1,1-TRICHLOROETHANE 










1-CHi.OPOBiPANE 










BENZENE 


40.37 


23.39 


32.26 


40.65 


TETRACHLOFQRETHANE 










CYCLOHZIANE 


9.83 


3.27 


5.83 


7.22 


2.3-BIBETHYLPENTANE ♦ 


52.57 


21.33 


37.87 


46.34 


2-BETHVlHEIANf ♦ 


55.69 


22.60 


40.12 


49.10 


CKLOHEZEK 


2.40 








HETNVUEIME 


19.85 


7.66 


13.82 


16.75 


1 y 2-D I CHLOROPROPANE 










2,3-CiCHLOROPROFENE 


2.30 








TRICHLCP3ETHENE 


12.35 




8.63 


10.66 


2,2,4-ffiIBETHYLPEHTWt 


50.3? 


18.83 


34.9c 


39.75 



MMII2 
JULY 12,1985 



1-H£ B TENE 










HEFTANE 


19.1! 


6.49 


11.54 


14.15 


l-CHLOfiO-3-flETHYLBUTMIE 


1.25 








TW*3-2-*€PTEHE 


2.1! 








NETHYLCrCLDHEIAKE 


14.61 


4.81 


9.43 


19.65 


HEMLCffLKIB! 










2.5-0IHETH»LHEIAME 


4.6E 


1.51 


2.96 


3.24 


I-CHLOP.OPENTANE 










1.1,2-TRICHLOflOETHAKE 










TOLUERE 


73.94 


28.9* 


4B.46 


51.98 


1.3-51CHLM0PR0PANE 










2-RETKYIHEPTAKE 


9.66 


2.77 


5.B3 


6.13 


HfwvutrriK 


3.47 


1.92 


2.15 


2.25 


3-flETHYLHEPTANE 


B.9S 


2.77 


5.95 


5.15 


1.2-BIBRMQETHARE 










1-DCTEKE 


2,13 








TRAK5 1 2D I fCTHYLCYCLOHEXAM 


1.44 








TRARH-flCTEHE 










TETWCHLOROETHERE 










METffVL-IHfffBC 


6.42 


2.W 


3.87 


3.79 


OCTWE 










2-CCTEJE 










C!Si21II£THYLCYCL0HEIA»i 


1.56 








CHLOPOBENIENE 










EwixraaatwiE ♦ 


I.M 








PRDPyiCfCtOPEKTARE » 


3.13 








1-DiOPOfCIANE 










nvruGUBi 


im: 


3.29 


7.94 


6.46 


i/c-IYlENE 


51.15 


14. Bl 


32.99 


39.17 


4-BETHYLOCTANE 






3.73 


3.94 


:-«I'-:ylOCTWie 


4.65 




2.69 


2.21 


STTF.E1E 










1.4-BICHLOROBUTAME 










(HRBf 


12.54 


3.47 


B.26 


7.94 


1.1.2.2-TETfiACHLOfiOETHAIIE 










1,2,3-TRICKLOF.OPRSPAJE 










i-MNEK 










DIME 


6.14 


2.12 


3.77 


3.26 


ISOPtOPYUBOEgE 


9.95 








2-D4LOf.QTOLUEHE 


1.63 








3-CHLOPQTQLUENE 










FWlBEMiaE 


5.11 


1.15 


2.89 


2.91 


KKJRBfflUENE 


5.15 


1.96 


2.84 


4.11 


3-ETHYLTOLUENE 


12.6 6 


3.92 


9.11 


7.78 


4-ETHk TOLUENE 










1.3.5-TrIKETHYLBENZEKE 


11.97 


4.9? 


9.99 


6.99 


2-ETWTLTOLUEKE 










te't-BUTYLBENZENE * 


rs.« 








1.2.4-TFi!1EiHYLEE>uENE • 


15.29 


8.95 


13.95 


13.61 


!.3-dich.droben:ene 










i-BECERE 










CHlMORETHTDBQIZENE 










:.5-[ICHL0R0PENTARE 


24. 12 


15.15 


24.84 


25.64 


DECA1E 


11.93 


9.96 


11.79 


9.34 


sec-BL'TYLBENZENE 










3-<CHLQR0!«ETHYUKEFTANE 










1.2.5-THMETWUEWf* 


11.32 


3.85 


9.25 


19.32 


IISOFF.OPYIMTHYLKHENE 


196.79 


426.91 


262.98 


335.11 


I.2-CICHLORGBENZEKE 










mm 


5.1 7 








BuraCTaoHEHK 










1.3-CIETHYLBENIENE 










1,4-D!E!HYLBEHZERE ♦ 


9.96 


6.36 






BUTTUDISIC » 










l,2-DIETKYLBEhZEN£ 


2.16 








HRDECftK 


19.51 


17.9* 


18.53 


16.15 



20 



DECAHYDRWAPTHwINE 

1235-TETRAVCTHYL8EHZE* 16.87 13.66 

1234-TETRAAETHYLBEM2ENE 11.12 12.39 

1234-TETRAHWOHAPTHM.EHE 12.17 11.79 11.87 L'.!! 

1 . 4-DIISOPROFYLBENZEME 7.93 11.34 

OODECAME 6.49 12.15 11.44 12.68 



2.1 



Total coioojnds identified 78. N 49. M 59.88 58. N 

Total I of peaks 183. M 137.8* 159.W 136.88 

Total area of peaks 57965.56 30949.79 43528.89 42988.63 

Area of identified peaks 31796.47 18822.38 26546.68 38356.56 

Area 2 identified peaks 54.85 58.23 61. W 78.62 

Total hydrocarbons ug/i3: 

Allans ug/ij 

Cvdoaikanes uc/i3 

Alkenes uo'i" 

Cvdoalkenes ttfl/l3 

Aikynes uq/i3 

ftrOMtici UO.'l] 398.95 541.9c 482.98 561.47 

Chlorinated alkanes uq/i3 46.16 31 -8€" 75.25 67.63 

Chlorinated aikenes ug/iG 31.36 Lev 42.82 56.83 

Chlorinated iroiatics uo/i3 6.78 1.96 2.84 4.11 



692.82 


1489.11 


2278.17 


3555.22 


997.74 


888. M 


1472.12 


2578.92 


75.57 


31.83 


54.31 


73,8? 


133.84 


74.28 


148.65 


221.26 


2.48 


8.88 


8.88 


8.88 


8.88 


8.8? 


8.88 


8.88 



TolueneiEt^ibenzene 


6.75 


8.5! 


6.88 


8.85 


Benzene: Ethribenzene 


3.73 


7.!! 


4.56 


6.29 


Iylenes:Eth»lbenzene 


5.89 


c t ■ 
J. JO 


5. Be 


5.76 


Ethvlbenzene:£thvlbenzene 


1.88 


1.88 


1.88 


1.88 



2Z 



FQFT ff.AHCES SlffiVEY-85 



WHITOP.iNG PERM 


1 3 IE 1316 1326 


Sitt 


2M- 2f ZS 


IOC 


U24-1M4 1317-1337 




1217-1231 



HAKII2 

JULY 13,1985 



PRGPAKE 






6.54 


PRCPAD1EKE 








PRQPYNE 








CR.OMKTHMK 








CYCLOPROPANE 








I-AETHYLPROPAAE 








CHLOMETHENE 








1-fcJTE* 








ItHtfNUOt 


3,7 7 






KfTME 


8.45 




4.8* 


1-8UTYNE 








CHLQROETHANE 








:-flETHYL-l-BUT£!IE 








2-HETHYLBUTAME 


61.93 






1 -PEN I EWE 








PEMA* 


77. 7« 




19.7] 


2-»WH,$-*ntMEK 






4.1= 


TFA*S-2-PEKTEKE ♦ 






2.45 


C1S-2-PENTENE * 






4.31 


DICftORONETHARE 








2-HETHVL-2-BUTEWE 






14.96 


3-CHLOROPROPENE 








2,MUEfWU(JTft« 








4-HETHYL-1-PENIEXE 








HEim.-HB0OE 








CYCL0PEN7ANE 








2.3-3IBETHYLBCTW6 






2.44 


2-flETHYLPENTANE 






8.5? 


3-"ETHYlPENTANE 




4.25 


6.69 


tHOTE 








CIS- 1 . 2-DICHL0F0ETKENE 








2-oumuriK 








KIANE 




6.65 


7.23 


TRICHLORQKE T Hi»iE 






54.W 


TFANS-3-HEJENE 








S-DMBfl-2-KT«fLPIflP0i 








•€THYLCYaOPEHTAKE 




LSI 


4.24 


1.2-DICHLDROETKAKE 








1.1.I-TRICHL0PGETME 








l-CHLOROBUTAKE 








BERZEK 


17.8= 


28.65 


13.34 


IETRAO10S0HETHAI: 








CYCLOHEIhS: 








I.;-CinETHYLPENTANE * 




14.54 


8.45 


2-WETHVLHEXAKE * 




11.12 


6.52 


cvaoHaai 








3-PE7HVLHEXANE 




4.86 


2.4! 


l.2-HCH8H)PR0PArt: 








2,3*BICMJROP88PEKE 








TRICHLOROETHEIE 








2.:,4-lR!lfETHYLPE»iIANE 




11.85 


8.4? 



23 



HEPTENE 67 c 2 . 3l 

HEPTANE. 

KHQRQ-3-«ETHYLBUTA*E 

TRAH5-2-HEPTEIE . 

KTHYICY0M1ANE 

4-HETHYLCYCL0HE1ENE 

1-CHlORQPENTAKE 

1.1,2-TRlCHLOROETHME ^ 

TOLUENE ** 

1.3-BlCHLOROPWPftHE >e 

2-HETHYLHEPTA«t 

4-flETHUHEPTAHE g3 

3-lETHYLHEPTA*E 

I ,2-DIBRQHOETHAHE 

l-GCTEKE 
IWHSlZDHEWLCtaillCMN 

TPAN-H-QCTEUE 
TETRfiCHLQRflETHENS 

HEfflN.-H»W i<4i uw 

QCTAKE 

2-QCTENE 

CIS12DIRETH.YLCVCL0HEIAK 

CHL0RC-BEH2EME 

ETHYLCYCIQHEIANE * 
prOPYIC*CLOPMTmH£ * 

l-OUNNEBNl g 2>33 

«f 2 7B Ml H.12 

4-flETHYLOCIAHE c? 

2-NETHYLOCTANE ^ J ' 

STYRENE 
1,4-DlCHlOROBUTAKE 

0-XYLEHE 

I , I , 2. 2-TETRACHL0R0ETHfiNE 

||2,3-WICMUB0WD?AN: 
l-NONENE 

ffiNME 

ISBMHJPtUEUIBIE 



4.51 2.17 Z.W 



5.5* 



9.2* 2.*B 
11.41 4.0 



■CKLOWTaJlOlE 

3-CHL0ftCTGLUEHE 

■MmieaBi ;•;'. 

HaUKTBUBC 
3-£THtLT0LUWE 

KTHTLTflUJQK 

1.3,5-1P.!«ETHYLBES!EKE 

2-EWLTOLUEIiE 
tert-BUTYLBEM^E l 
1.2.4-IR1«ETH'*1BEKIE€ » »•« 

UHUaURHGRBE 

i-KCEK 
lOtORflKTHyUBEMQ^ 

1.5-ElCHLOP.OPENTANE 

DECWE 
sec-BUTYLBEHlEHE 

S-lEHLORWEmiHEPM 6>32 

iu^«EmuEnai 312.97 m.s 219.99 

l,2-DICHLO°.Q5EN2EHE 

INDAN 

ftOTUWUNEMRE 
1,3-BIETMYUENlENt 

| f 4-METWlKM2EMt ' 
BUTYLBENZENE ♦ 
l*NENnJ8BK 

UteECfitf * 



14.4% 7.27 






DECAHWWAPTHALENE 






1235-TETWWETHYiiEIHEtlt 


8.41 




1234-TET&AJ1ETHYIBEMEKE 


19.96 


19.12 


1234-TETfiAHYMONAFTHALEHE 


19.71 


9.79 


1 , 4-B! ISOPROPYLHMZEHE 






OODECA* 


8.55 


8.96 



19.43 
7.32 



*i 



Total coacounds identified 


2b. W 


26. 99 


29. N 


Total 1 of peaks 


79.99 


75.W 


75. W 


Total area of peaks 


19147.72 


7842.62 


7475.96 


Area of identified peaks 


4277.62 


4128.81 


2613.92 


Area I identified peaks 


42.15 


52.65 


34.95 


Total Mrocarbons ug/i3: 


654.97 


633.4« 


479.95 


Alkanes ug'io 


193.14 


88.97 


92.64 


Cydcaikanes ug/i3 


9.99 


6.19 


4.24 


ttkms wj/i3 


6.29 


1.52 


25.88 


CycloaUer.es uo/i3 


9.9* 


I.M 


9.99 


Alkynes uc-i" 


«.w 


9.99 


9.94 


Arotatics ug/i3 


446.55 


542.71 


293.26 


Chlorinated alkanes ug ; i* 


9.M 


9.99 


54.99 


Chlorinate- alkenes uq/«3 


%M 


9.W 


I.N 


Chlorinate!! arotatics ug/i3 


9.9S 


9.99 


9.99 


Toluene:Ethylbenzer.e 


1.87 


7.19 


5.44 


Benzene: Ethvl benzene 


6.26 


19.29 


6.57 


lyienesrEtMberzene 


19.94 


4.22 


5.75 


Ethylberzer.e:Ethrlbenzen? 


1.99 


1.99 


\M 



2S 



FOR' FRANCES SUPVEY-85 



WKITQRIN6 PERIOD 


i4ie his 


S'te. 


Zb-L 26-L 


m 


1M6-15U 



NWH2 
JULY 14,1985 



15*6-1516 



PROPANE 

FWAIIEKE 

PROPYNE 

CHLORORETHAK: 

CYCLOPROPANE 

CHLQROETHEKE 

i-BL'TENE 
IJ-BL'TADIEHE 
BUTME 
1-BUTYHE 

CXLQRQETKANE 

3-flETHYL-l-BOTENE 

2-RETKVLBUTANE 

1-PDITENE 

PQHME 

2-flETHYL-1.3-8U7A>iE*E 

TRAKS-2-PENTENE » 

CIS-2-PENTENE ♦ 

DICHLQROfltTHANE 

2-HETHYL-2-BUTENE 

3-OtOROrP.OPENE 

2.2-DIHETHYJUTANE 

4-BETHYL-I-PENTENE 

3-HETHYL-l-PENTENE 

CYCLOPEKTANE 

2.3-0IHETHYL8U7Ali: 

2-BETHYLPENTAKE 

3-BETHYLPENTANE 

1-HEIEUE 

CIM.24IEHL8R0ETHEJE 

2-CHLORGBUTAHE 

mm 

TfUCHLORWETHANE 

TRANS-3-HEKENE 

3-CHL0R0-2-BETHYL p -: : EHi 

hethylcyclqpentahe 
1.2-dichlgrqethahe 
i.i.i-trichlo c oeih;he 

•-CH.ORORiTAKE 

PEMENE 

rETMOUHMETNAN: 

CYCLQHEIANE 
2.3-DIHETHYLPEKTftfcE ♦ 

2-NEIHYLHEIANE 1 

CYCLOHEIENE 

3-HETHYLHElANE 

i,2-D!CHL0RG^: : ^ 

7.3-DICKLORGPfiDFEHE 

TRICHLQROETHENE 

2,2,4-TRIHETHYLPEriH-E 



2.59 31.32 



1.8? 



15. « 



14.5* 



3-ie 



3.28 
5.95 

8.92 



522.3? 



27.72 



17.36 4.29 



4.26 



H0TEK 

HEPTAHE 

I -CHL0R0-3-f€THYLBUTA«£ 

TRAHS-2-HEPTENE 2.42 

ItTHYLCYCLOHEIANE 

4HIETHYLCYCL0HEIENE 

2-5-DIHETHVLHEXAIIE 

KHLDRQPENTANE 

1,1,2-TRICHLORQETHANE 

TOLUENE 4.63 Ml 

] t 3-BICH0R0PRDPAHE 

2HCTHYIHEPTANE 

4-flETHYLHEPTANE 

3-*WLHEPTAHE 

1,2-DIBRQHOETHAtiE 

HCTENE 

TMU3I2DIHETHYLCYOMXAN 

TRANS-4-0CTENE 

TETMCHLORQETHENE 

2H€m-UfPTBE 

XTANE 

2-flCTK 

CISIZJIHETHYLCYLOHEIAK 

CHLOROBENZENE 

ETHYLCYCL0HE1ANE ♦ 

P«9?YICYCLQPENTANE ♦ 

l-CHJRMElflg 

ET^YLBENZESE 

i/5-IYLEIE 5.5S 2. : 2 

hstwikthe 

2HE7M.KTME 

S T YPINE 

1,4-DICHLOROBUTANE 

C-XYLEWE 1.76 

I. I, 2,2-TETRACKLOFBETHASE 

1.2.3-TRICHLOROPF.OPME 

HWNENE 

HUME 

ISOPRtrnJERlENE 

2-chjmtouoe 

:-:-lorotolue«e 

'-:- v ^ENZEXE 

KHLORQTOLUENE 

3-ETHYLTOLUEKE l.W 

4-STHYLTOLUENE 

i.S.S-TfilHETHYLBEhlEME ".=" 2.23 

2-ETHYlTOLUENE 

tert-BliTYLBENIENE ♦ B.7! 

1.2.4-TRIHETHYL&ENZENE ♦ 

I.j-DICHLOROBEIiEKE 

I-DECENE 

(ChLOROHETHYL! BENZENE 

UHIQUMPQITME 

DEttK 5.2o 

S5:-=UTYLBENZENE 

:-:CHLORO«ErHYL) HEPTANE 

l,2.3-TRI«ETHYL8E'i>:^ 

ii5]FROPYL4«ETHYLBEN2ENE 328.?? 144.49 

i.2-dichlorge-en:ehe 
mm 

B : .*VlCYCLOHEIANE 
:.:-[!ETHYLBEN2ENE 
1.4-DIETHYLBENZENE ♦ 1. 6c 

unuazaE » 

1.2-DIETHYLBEMENE 
WDECANt 



2L 



27 



OECWYDROHAF THftLENE 

1235-TETRASTHYLBEWEME 

1234-TETRfiHETHYLBEMZEME '•*> 

1234-TETRAHYDR0HAP!HALE«E 

l.HllSOPKOPtlBEMENE 

OODECWC 



5.33 



Total compounds identified 1B.W 15. W 

Total I of peaks 56.W 32.K 

Zl area of peaks WWJ » • 

* e a of identified peaks 1928.9, B».« 

Area I identified peats 53.C W.41 



Total hydrocarbons ug/i3: HMI 5*5. 91 
Aikanes ug'.3 «.25 

Cvcioalkares uo,'i3 

Allenes uc ■ t3 

Cydoalkenes og/ti 

Alkynes n/13 

Aroiitics uc'i3 I "• , ' " 7 *" 

Chlorinated alkanes «g/i3 522.3? 527.72 

Chlorinated alkenes uc/§3 ^ ••* 

Chlorinated aroiatics uq/«3 

TelutnesEtiwlbtMtw 

&en: en e: Ethyl beta ene 
XYltnestEthylteHeM 

Etnylben:er.e:Ethylben:ene 



,W 22. F 



I.M l.« 






2S 



WMUTWiNS PERIOD 

Site. 
T1K 



FORT FRANCES SUFVE^-85 

1518 1516 1528 153c 
Zl-L 27-L 2d'L 29-L 

m-m\ iuhih 

1MH1W 123#-12» 



HAAUI2 

JULY 15.1985 



PFi : A*E 
NOTMIEKE 

morac 

QURS&fflME 
PFCLOntQPANE 

2H€THtLMQPM= 
DiffitffiTiClK 

BUTAKS 
1-BUTYtlE 

t MJtStTWK 
1 SHETWl-i-IUTSIE 
2-fcTHYLWIA* 

1-PENTENS 

PEHTAliE 

2-NETHVL-1.3-BUTADIEKE 

TRAHS-2-PENTEHE ♦ 
CIS-2-PEHTENE 1 
DICHLGROKEThAHE 
2-HEML-2-BUTEKE 

2,2-WICWtlWTWE 
HCTWt-l-reiTaG 

^ETHYL-l-FEKTEHE 

CYCLO-EKTANE 

2.3-DIflETHVLBUTftK£ 

3-flETHVLPENTANE 
1-HEIENE 

CIS-1.2-0:CHiO^E?HEKE 
2-CM.WlffiUTAJC 

HEME 
HUOURBHETHAK 

IMB-HOBE 

5-OtiS-2"«ETWLPtaPEK 

HETmCYOIFEIlTWK 

1.2-G!CHL0S3ETHA*E 
!.S,|-TfiiCHLG=3ETHAKE 

m&omkme 

BEHEK 

-et-;:hlowethaae 

DraoHEi«K 

:.3-c:fetmil'EK!ane » 
2heiotiheime * 
CtaOHEIBK 
3-HETHYLHEIAKE 
1.2-D1CHL0RQ C ?C-ANE 
2.3-DICHLGPj— G-ESE 
tRtCHlORKTJOE 
2.2.4-TRIKIKTLKITM2 



9.6* 2M? 8.92 6.33 



6.14 47.37 14.26 



4.63 44.81 11.88 

3.61 27.9* 6.1: 

2.47 

1.97 

2.1* 1.33 

7.W 4.15 



1.57 4.81 
Mi 

3.5" 3.63 
2.*h 2.47 



3.43 3.6* 
227.11 283.47 12.1? 



1.94 



6.33 

5.91 
2.24 



39.79 



1.89 2.24 



- 42.19 8.72 19.16 



3.15 3.75 
3.34 :.*E 

1.12 1.23 



2.93 4.13 



2f 
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Total cowounds identified 14. W 29. W 32. W 18.ee 

Total I of peaks 47.04 77. W 47.W 38.W 

Total area of peaks 6471.95 21414.15 39BS.56 3494.54 

Area of identified peaks 4363.36 1*512.44 2547.87 1662.24 

Area I identifies peaks 67.42 49.0< 62.99 53.72 

Total kyfrKVtai Ofj/l3i 899.59 1738.95 141.42 163.54 

HUNS uo'i: 25.95 163.93 69.64 22.51 

Cvcloalkanes ue/i? t.M 3.4* 4. el 4.4? 

Alkenes uo/i3 «.€>e 9.14 9.15 2.24 

CvclttUaes ug-'i" Mt 0.40 0.44 m* 

Aikrnes ug/i~ 0.44 »> e.4r 0.04 

Arciatics nf/«3 643.46 1271.67 45.62 9S.96 

CM* lflited aliar.es uc'i3 22 7 .11 263.4" 12.11 39.79 

ft-ormated titan ug'i3 0.00 4.44 0.44 4.04 

Chlorinated arciatics ug-'i" 3.07 6.2S 4.00 4.40 

Toluene: Etrvl0er:e*e 6.B2 

iMZMtiStliylbMZtiK 9.2E 

lyltMSiEthirltoezfffti 5.83 

Et s .fiber::e r :e:Etr-»;t»^ef»e 1.00 
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APPENDIX 2 

Time - Concentration Plots 
for 
Total Reduced Sulphur - TRS 

Non-Methane Hydrocarbons - TH-M 

Sulphur Dioxide - SO„ 

it 

Nitrogen Oxides - NO 

A 

and 
several meteorological parameters: 
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FORT FRANCES J35: 072B 

st«rt: 85/07/07 11:26 8c«n: 60 ••<:. Ave 30.00 «ln. 
Loc: NW CORNER LA600N #2 TRS 
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F0RT_FRANCESJ35: 082B 

Start: 88/07/08 10:33 Scan: 60 mc. Av«: 30.00 Bin. 
Loc: 8TH ST SOOTH OF LAGOON #2 TRS 
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FORT_f RANCES_85: 103B 

Start: 85/07/10 12:16 Scan: 60 uc. Av«: 30.00 aln 
Loc: 1046 CORNWALL AVE TRS 
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F0RT_FRANCES_85: 1053 

8t«rt: 85/07/10 14:53 Sewn 60 ate. Av« 30.00 Bin 
Loc: 8N CORNER LA800N #1 TRS 
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Stmt: 88/07/10 18:56 8C1TC 60 «tc. Av« 30.00 Bin 
Loc: BW CORNER LAGOON #1 TR8 
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F0RT_FRANCESJ35: 107B 

StTt: 85/07/10 17:30 8com 60 NC Avo: 30.00 Bin 
Loc: 1064 CORNXALL AVE TRS 
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F0RT_FRANCES_85: 108B 

Start: 85/07/10 18:24 Scan: 60 lie. Ave 30.00 Bin 
Loc: 106 8IXTH ST TR8 
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F0RT_FRANCESJ35: iiiB 

8t«rt: as/07/11 11:56 8c«fK 80 lie. Av«: 30.00 Bin 
Loc: 1031 WALKER AVE TRS 
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F0RT_fRANCESJB5: 113B 

8ttrt: 88/07/11 15:21 8c»n: 60iic. Av« 30.00 aln 
LOK VICTORIA AVE AT H08PITAI TRS 
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F0RT_FRANCES_85: 122B 

Start: 85/07/18 10:06 Qctr. 60 lie. Ave 30.00 Bin 
Loc: CHURCH ST AT 80C 8ERV BL06 TRS 
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F0RT_FRANCES_85: 123B 

Start: 85/07/12 11:21 Scan: 60 iec. Ave: 30.00 aln. 
Loc: UX CORTEH PORTAGE AYE fi NELSON ST TRS 
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Stmrt: 8S/0V12 13:31 Sewn 60 iic. Ave 90.00 »in. 
Loc: WW CORNER PORTAGE AVE 6 NELSON ST TR8 
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F0RT_FRANCESJ35: 131B 

Sfct: 85/07/13 11:84 8can: 60 itc. Avr 30.00 »ln 
Loc: 8IHCLAIR 8T 30M H OF VICTORIA AYE....TR8 



:a 


e 


1 


•a 


a. 


Q- 


a. 


CI 


la. 



NT 

. *f 

Q Nt.. 
,05 .05 5 .05 T 

I 

' 

i 

04 .04 4 .04 4 



.033 .034 .037 .035 .035 .040 .046 .052 .051 .052 .057 .057 .051 .053 
2B 28 29 29 29 29 29 29 29 29 29 29 29 29 

1006 1006 1007 1007 1007 1007 1007 1007 1007 1007 1007 1007 1007 1007 



SHAD W/cnT2 
TEMP d C 
HUM %-rel 

BAR mbar-mal 



aio 

~* WDIR - 
4 deg 

t WSPD - 
JO km/hr 



03 .03 3 .03 



02 .02 2 .02 



.01 .01 1 .01 T 



00 .00 .00 -*- 



o o 

m z 



i 
x 



on 
cr 




T i/2 Hour 

8td or Qdl 

TRS 
1 .027 ppm 

NOx 

. 250 ppm 

T S02 

.300 ppm 



Osl 



FORT_FRANCES J5: 132B 

QtTt: 86/07/13 13:28 Scan: 60 NC Av« 30.00 Bin. 
UK VICTORIA AVE AT HOSPITAL TRS 
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F0RT_FRANCES_85: 14 IB 

Stmt: 85/07/14 14:85 8cin: 60 NC. Avt: 30.00 Bin 
Loc: BE CORNER LAGOON #2....TRS 
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F0RT_FRANCESJ3b: 151B 

Start: 85/07/15 10:00 8c«n: 60 NO. Ave 30.00 «ln 
Loc: KM CO»Cn UA600N #2....TRS 
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F0RT_FRAMCESJB5: 15?B 

Start: 88/07/15 11:25 8c*rc SO NC. Avt: 30.00 Bin. 
Loc: 8E C0»€R LAGOON #3 TR8 
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FORT_f RANCES_8S: 1533 

12:31 Sc»n: 60 stc. Ave 90.00 Bin 
8E CORTCR LAGOON #3 TR8 
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Start: 65/07/13 14:10 BcmK 60nc. Av« 30.00 Bin 
Loc: 8TH 8T AT COrVWALL AYE....TR8 
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